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Multiple pregnancies in a sample of the São Paulo city population
Gestações múltiplas em amostras de uma população da cidade de São Paulo*
Gloria Maria Duccine Dal Colletto1, Horacio Rosário2
ABSTRACT
Objective: This paper aims to estimate the incidence variation of
multiple births in a sample of a poor and middle-class population
and the effects of environmental variables, such as maternal age
and order of pregnancy, on twinning rates. Methods: A
retrospective study was carried out to investigate the twinning
rate at Hospital do Servidor Público Estadual, in the City of São
Paulo, Brazil, from 1978 to 1999. The data were collected from
patient’s records. The zygosity of twin pairs was estimated by
means of the classic Weinberg rule. A stepwise multiple regression
analysis was used to study the effect of maternal age, order of
pregnancy and temporal variation on multiple births. Comparison
of maternal age, gestational age and order of pregnancy between
the two groups of mothers (singletons and twins) was by non-
parametric Mann-Whitney test. Results: During the 22 years of
the study, the average frequency of twins per thousand (0/00)
deliveries was 10.55, 5.39 being dizygotic and 5.17 monozygotic.
The triplet rate was 0.040/00. The temporal variation and temporal
variation squared (temporal variation2) had a significant influence
on the monozygotic rate [MZR = 6.671 - 0.388 x temporal variation
+ 0.018 x (temporal variation)2], while the dizygotic rate was
significantly influenced not only by temporal variation and temporal
variation squared, but also by the order of pregnancy [DZR = 5.377
+ 0.163 x temporal variation – 0.008 x (temporal variation)2 -
0.068 x order of pregnancy]. The effect of the order of pregnancy
was negatively correlated with the twin rate. Conclusions: The
total twinning rate found was slightly higher than that found for a
hospital serving a lower socioeconomic level and much lower
than that found for a hospital attending a high socioeconomic level.
The dizygotic rate was influenced by temporal variation and order
of pregnancy, showing an increase from 1980 through 1990 and
then a decreasing trend toward 1999. The monozygotic rate was
influenced by temporal variation, showing a slight decrease at the
end of 80 decade, following by an increase toward 1999. Order of
pregnancy was greater for twins than for singletons, what does
not occur when assisted reproductive techniques are employed.
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RESUMO
Objetivo: Estimar a variação na incidência de partos múltiplos em
amostra de uma população de classe socioeconômica média e os
efeitos das variáveis ambientais, como idade materna e ordem
gestacional, sobre a taxa de gemelaridade. Métodos: Foi realizado
um estudo retrospectivo para investigar a taxa de gemelaridade,
de 1978 a 1999, no Hospital do Servidor Público Estadual da cidade
de São Paulo, Brasil. Os dados foram coletados dos prontuários
dos pacientes. A freqüência de zigosidade de pares de gêmeos foi
estimada por meio da clássica regra de Weinberg. Uma análise de
regressão múltipla foi empregada para estudar os efeitos da idade
materna, idade gestacional, ordem gestacional e variação temporal
sobre os nascimentos múltiplos. A comparação da idade materna,
idade gestacional e ordem gestacional entre os grupos de mães
de únicos e múltiplos foi realizada por meio do teste não-
paramétrico de Mann-Whitney. Resultados: Durante os 22 anos do
estudo a freqüência média de gêmeos por mil nascimentos (0/00)
foi de 10,55, sendo 5,39 dizigóticos e 5,17 monozigóticos. A taxa
de nascimentos triplos foi de 0,040/00. A variação temporal e a
variação temporal ao quadrado [(variação temporal)2]
apresentaram influência significativa sobre a taxa de monozigóticos
[MZR = 6,671 – 0,388 x variação temporal + 0,018 x (variação
temporal)2], enquanto a taxa de dizigóticos apresentou influência
significativa não somente segundo a variação temporal e a variação
temporal ao quadrado, mas também segundo a ordem gestacional
[DZR = 5,377 + 0,163 x variação temporal – 0,008 x (variação
temporal)2 – 0,068 x ordem gestacional]. O efeito da ordem
gestacional mostrou-se negativamente correlacionado com a taxa
de gemelaridade. Conclusões: A taxa global de gêmeos encontrada
foi ligeiramente mais elevada do que aquela encontrada para um
hospital de nível socioeconômico baixo e muito inferior àquela
encontrada em um hospital de classe socioeconômica elevada. A
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taxa de dizigóticos mostrou-se influenciada por variação temporal
e pela ordem gestacional, revelando um aumento de 1980 a 1990,
e uma tendência a diminuir em direção a 1999. A taxa de
monozigóticos mostrou-se influenciada por variação temporal,
revelando uma pequena diminuição do final da década de 80,
seguida de um aumento em direção a 1999. A ordem gestacional
foi maior para gêmeos do que para únicos, um achado que não
ocorre quando se empregam as técnicas de reprodução assistida.
Descritores: Gemelaridade; Gêmeos dizigóticos; Gêmeos
monozigóticos; Idade materna; Idade gestacional; Ordem de
nascimento
INTRODUCTION
Since spontaneous dizygotic twin pregnancies could
be an indicator of human fertility, as a consequence of
double ovulation, as well as of fertilization probability
and zygote survival(1-2), the epidemiological aspects of
twinning have attracted the attention of many
researchers. Another factor encouraging twinning
epidemiological studies has been the association of
multiple pregnancies with prematurity, low birth weight,
increased risk of childhood mortality and morbidity up
to the age of five years(3-5).
The dizygotic (DZ) twinning rate is positively
correlated with maternal age and parity(6-11) as well as
with assisted fertilization(3,12-14).
Before the spread of assisted fertilization, a
decrease in dizygotic twinning rate was observed in the
majority of the urban populations studied(11). Regarding
the monozygotic (MZ) twinning rate, it was stable in
the majority of the populations, but some authors lately
observed a slight increase in monozygotic twin births(10-
11,15-17). This raise might be explained as a consequence
of residual effects of the long-term use of oral
contraceptives, which may be a factor inducing
monozygous twinning, because they promote depression
on tubal motility and changes in the endometrial
mucosa and in the oviduct epithelium(11,15).
Historically, multiple pregnancies have been a
reason for concern due to the high number of neonatal
intensive care admissions and the high neonatal
morbidity and mortality rates. The perinatal mortality
for twin pregnancies is four to six times higher than
that among single fetuses and increases proportionally
to the number of products(4). In addition, complications
may result from low birth weight, as noticed in 50% of
twin pregnancies and in 90% of triplet pregnancies,
besides increased risk of intrauterine growth restriction,
higher incidence of congenital anomalies among
monozygotic twins and other neonatal diseases directly
related to prematurity(14).
Monozygotic and dizygotic twins are at high risk of
sudden infant death syndrome due to problems that
may have arisen in the perinatal period, such as
respiratory diseases, as well as clinical and social
problems including growth and developmental delays(14).
Taking the above statements into consideration,
studying multiple pregnancies is imperative among the
Brazilian population, in general.
OBJECTIVE
This paper aims to estimate the incidence variation of
multiple births in a sample of a poor and middle-class
population and the effects of environmental variables,
such as maternal age and order of pregnancy, on
twinning rates.
METHODS
A retrospective study was carried out to investigate the
twinning rate at Hospital do Servidor Público Estadual,
in the City of São Paulo, Brazil, from 1978 to 1999.
This hospital attends a population belonging to the
poorer and middle socioeconomic classes, classified as
such according to their schooling level(18-20). The data
obtained for analysis included stillborn children, but
excluded fetuses weighing 500g or less at birth. These
fetuses were classified as abortions, since this fetal
weight corresponds to gestational age between 20 and
22 weeks(21). All data were collected from the hospital
records.
This sample was used to estimate the twin and triplet
rates, i.e., the frequency of twin and triplet births in
relation to the total number of births per year. However,
to compare maternal age, order of pregnancy and
gestational age between singletons and twins, we
collected data from the singleton birth prior and
consecutive to each twin birth.
Since the twins were not classified by any available
zygosity test, the frequency of DZ pairs was estimated
by means of the classic Weinberg rule based on the
number of unlike sex pairs, which allows one also to
estimate the MZ rate by the difference between the
total rate and the DZ rate.
The stepwise multiple regression analysis was used
to study the influence of maternal age, order of
pregnancy and temporal variation, measured in years,
on multiple births. The independent variables
considered in the regression analysis were maternal age,
maternal age squared, order of pregnancy, order of
pregnancy squared, the product of maternal age and
order of pregnancy, temporal variation and temporal
variation squared(22).
The comparison of maternal age, gestational age
(in weeks) and order of pregnancy between the twoeinstein. 2004; 2(1):9-13
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groups of mothers (singletons and twins) was made by
the non-parametric Mann-Whitney test, because these
variables do not follow the normal distribution. The SPSS
9.0 software package was used for the statistical analyses.
Since all data were obtained from the patient’s
medical records, their prior formal consent was not
considered necessary.
RESULTS
During the 22 years of this study (1978 through 1999),
the average frequency of twins per thousand (0/00)
deliveries was 10.55: 5.39 DZ and 5.17 MZ. The triplet
rate was 0.040/00.
Table 1 presents the summarized data showing the
annual distribution of the number of deliveries of
singletons, twins (classified according to sex) and the
DZ rate (DZR), MZ rate (MZR) and total rate (TR).
The stepwise multiple regression analysis applied
to table 1 data disclosed that temporal variation and
temporal variation squared (temporal variation2) had
significant influence on the MZR [MZR = 6.671 -
0.388 x temporal variation + 0.018 x (temporal
variation)2], while the DZR was significantly influenced
not only by temporal variation and temporal variation
squared, but also by the order of pregnancy [DZR =
5.377 + 0.163 x temporal variation – 0.008 x (temporal
variation)2 - 0.068 x order of pregnancy].
Table 1. Number of singletons, twins according to gender (MM = male/male, FF = female/female, MF = male/female) and the rates (per thousands) of
dizygotics (DZR), monozygotics (MZR) and total twins (TR)
Number of deliveries Rates (per thousands)
Year Singletons Twins MM FF MF DZR MZR  TR
n
1978 2761 31 15 10 6 4,30 6,81 11,10
1979 2581 31 12 10 9 6,89 4,98 11,87
1980 2523 32 13 11 8 6,26 6,26 12,52
1981 2565 24 10 10 4 3,09 6,18 9,27
1982 2594 27 14 7 6 4,58 5,72 10,30
1983 2593 26 8 8 10 7,64 2,29 9,93
1984 2429 31 11 11 9 7,31 5,28 12,60
1985 2354 19 8 7 4 3,37 4,64 8,01
1986 1985 26 7 12 7 6,96 5,97 12,93
1987 2013 26 6 13 7 6,87 5,89 12,75
1988 1921 9 2 1 6 6,22 0,00 4,66
1989 2068 28 10 9 9 8,59 4,77 13,36
1990 2106 24 4 10 10 9,39 1,88 11,27
1991 2141 12 7 5 0 0,00 5,57 5,57
1992 2129 14 6 5 3 2,80 3,73 6,53
1993 2112 24 12 9 3 2,81 8,43 11,24
1994 2147 23 10 9 4 3,69 6,91 10,60
1995 2249 27 9 11 7 6,15 5,71 11,86
1996 2354 30 8 12 10 8,39 4,19 12,58
1997 2066 23 9 9 5 4,79 6,22 11,01
1998 1945 14 3 10 1 1,02 6,13 7,15
1999 1956 28 11 10 7 7,06 7,06 14,11
Total 49592 530 195 199 135 5,33 5,23 10,55
Table 2. Means and standard deviations (SD) of maternal age, gestational age (in weeks) and gestational order for singletons, twins, and the results of
Mann-Whitney tests (values of Z and respective probabilities P)
Deliveries N Mean SD Mean Rank Z P
Maternal Singletons 1060 28.39 6.17 1005.13 -3.89 0.000
age Twins 1060 29.44 5.79 1109.26
Gestational Singletons 1060 39.06 2.12 1346.15 -22.72 0.000
age Twins 1060 36.38 3.35 750.46
Gestational Singletons 1060 2.17 1.41 1031.03 -2.17 0.030
order Twins 1060 2.28 1.45 1086.07einstein. 2004; 2(1):9-13
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Figure 1 shows the regression curves for DZR and
figure 2 for MZR. Both time and order of pregnancy
influenced the dizygotic frequency. Figure 1 shows
three DZ curves, considering order of pregnancy 1, 2
and 3. It is important to observe that the effect of the
order of pregnancy was negatively correlated with the
twin rate, which suggests some kind of fertilization
treatment, for this fact is characteristic of that type of
procedure. Figure 2 depocts a small decrease at the
end of 80 decade, following by an increase toward
1999.
The mean and standard deviation for maternal age
for the two groups of neonates (singletons and twins)
and the results of the comparison between these groups
by the Mann-Whitney test (M-W) are shown in table 2.
Maternal age and order of pregnancy were significantly
greater for twins than for singletons (p < 0.001 and p
= 0.030, respectively), while the gestational age was
smaller for twins (p < 0.001).
DISCUSSION
Unlike what has been published in recent international
papers(3,12), and also from what has been happening in
Brazilian hospitals attending higher socioeconomic
levels(13-14), the DZ rate in the population from the
hospital studied in the present paper shows a slight
decreasing trend, tending to the values of the
beginning of the decade 1980-90, showing a slight
increase in the end of this decade and beginning of
the 1990s. These results are clearly different from what
was found recently in hospitals in the City of São Paulo,
where there is a strong increasing trend in the multiple
birth rate, especially DZ, which reached 19.510/00, and
triplets, which reached 2.130/00
(13-14)
.
Regarding the MZ rate, a decrease was observed
until the end of the 1980s, followed by an increase,
reaching a rate of 70/00 at the end of the 1990s. The
increase in the MZ rate could be a consequence of the
long-term use of oral contraceptives with residual
effects on the subdivision on the segmented zygote(11,13-
15,23), and is in accordance with the same hypothesis
raised in another hospital from the city of São Paulo(23).
The DZ and MZ rates found for this hospital are
slightly above those obtained by Beiguelman et al.(11),
in 1996, analyzing a population comprising several
socioeconomic levels from the city of Campinas, in the
State of São Paulo, when assisted fertilization
techniques were not used (1982 to 1993). These authors
found rates of 4.70/00, 4.10/00 and 8.80/00 for DZ, MZ
and total twins, respectively. On the other hand, the
total rate found in the present paper was greater than
that of 7.990/00 found by Colletto et al.(14) for a lower
socioeconomic level. It is also very similar to the rate
found in a hospital of medium-high socioeconomic level
(10.450/00) in a study by Colletto(23), in 2003.
Consequently, we can consider that this rate is one
that is closer to the natural twin rate in the City of São
Paulo, without the effects found in the data from
hospitals with a higher frequency of assisted
fertilization. However we cannot dismiss the possibility
that some twinning stimuli have occurred, such as
hormone therapy for fertilization, which raises the DZ
rate, or even the residual effect of oral contraceptives,
leading to increased MZ rate.
The present study showed that the maternal age
and the order of pregnancy were significantly greater
for twins than for singletons while the gestational age
was smaller for twins. Although these results were to
be expected, according to literature(10-11), it is
interesting to observe that in this population the
average twin order of pregnancy was still higher than
that for singletons, unlike what was found in the
hospitals attending higher socioeconomic levels(13-14),
Figure 1. Best fit regression curves for annual distribution rates of dizygotic.
As the rates were dependent on temporal variation (in years) and on
gestational order, three curves were shown for gestational order 1, 2 and 3.
Figure 2. Best fit regression curves for annual distribution rates of monozygotic.einstein. 2004; 2(1):9-13
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where the mean order of pregnancy for the twins was
lower than that for the singletons, which is attributed
to assisted fertilization techniques on primigravidae.
However, it must be mentioned that the regression curve
for DZ twins showed a negative correlation with order
of pregnancy, which means that the lower order of
pregnancy was associated with the higher DZ rates.
CONCLUSIONS
1. The total twinning rate found was a slightly higher
than that found for a hospital attending a lower
socioeconomic level and much lower than that found
for a hospital serving high socioeconomic levels.
2. The DZ rate has been influenced by temporal
variation and order of pregnancy over these two
decades, showing an increase from 1980 to 1990 and
then a decreasing trend toward 1999. These results
were quite different from those found for other
hospitals of the City of São Paulo.
3. The MZ rate was influenced by the temporal
variation, showing a slight increase toward 1999.
4. Concerning the mean order of pregnancy, the data
from this hospital showed a conservative result, that
is, it was greater for twins than for singletons, a finding
that does not occur when assisted reproductive
techniques are employed.
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